INTRODUCTION
The Barbwire Terrace and Jurgurra-Dampier Terraces are two fault bounded structural units that lie directly adjacent to the Fitzroy Trough in the Canning Basin. The Dampier Fault system defines the south western margin of the Jurgurra Terrace and the Dummer Range Fault system defines the south western margin of the Barbwire Terrace. The Fenton Fault system defines the north eastern margin of the two terraces, and historically the two terraces have been separated where there is a significant change in fault orientation and character close to Camelgooda 1.
The sediment thickness on the Barbwire Terrace are estimated to be approximately 1.5km in the northeast increasing to 6km in the southwest (Figure 1 ). The available geological and geophysical data suggests that this area of the Canning is highly deformed and structured, and has complex stratigraphic relationships within the Devonian stratigraphy (D'Ercole et al., 2003) . The separation of the different carbonate cycles (Nullara, Pillara or Nita-Goldwyer), the determination of the extent of dolomitisation and its distribution has been difficult however, with the acquisition of a large airborne survey of Falcon ® AGG data over the southern Fitzroy Trough and adjacent terraces some clear patterns, not seen before, have emerged.
The prospectivity and potential of the Barbwire Terrace has been previously examined using a coarse grid of ground gravity and reflection seismic data recorded in the 1980's (Begg 1987) . Figure 2 is a reconstruction of the vintage gravity data,
SUMMARY
The Barbwire Terrace in the Canning Basin has always presented explorers with an enigma. It has long held interest for hydrocarbon explorers and also mineral explorers looking for 'Mississippi Valley Type' sulphide mineralisation, being on the opposite side of the Fitzroy Trough to the Lennard Shelf (host to multiple oil fields and MVT's in the Cadjebut/Kapok area) (Copp, 2008) .
Seismic interpretation on the Barbwire Terrace has been difficult, not only due to the paucity of modern reflection seismic data, but also due to the difficulty in imaging through the carbonate/dolomites of the Pillara and Nullara sections.
The Airborne Gravity Gradiometry (AGG) survey was designed to capture a large comprehensive grid of geophysical information about the southern margin of the Fitzroy Trough. The survey is instrumental in providing a greater understanding of an area of the Canning Basin that is poorly understood, yet has had many hydrocarbon shows and indications.
While CGG undertook a more traditional workflow of interpreting the AGG, aeromagnetics and seismic data, a parallel approach, using Geoproxima processing technology (differential geometric analysis for digital data) provided additional insights on features and objects not readily recognisable using traditional colour bar stretches and sun illumination. redisplayed as a layer over the top of the newly acquired Falcon ® data.
Figure 2. Gravity image modified from Begg 1987
showing the similarity of the sparse ground gravity to the newly acquired Falcon ® data.
Two approaches to the initial interpretation of the potential field data were undertaken; 1): A manual geophysical interpretation and 2): Data mining of vectors and polygons from a database of automatically generated surface morphometric properties (Geoproxima technology). Both approaches then needed to be geologically validated through the integration of well and seismic information.
METHOD AND RESULTS
The applied interpretation and modelling method involves two basic stages: Firstly through integration of AGG, seismic and aeromagnetic datasets, structural interpretation maps of the intra-sedimentary fault structure ( Figure 3 ) and basement fault structure were produced. Maps of the intra-sedimentary fault structure were produced at two levels, at intermediate and shallow depths. AGG data images basement features (Figure 4 ) as well as dense intra-sedimentary sources, particularly carbonates. The availability of seismic data facilitated the identification of gravity sources that match with anomalies identified in the AGG data, allowing an integrated interpretation.
Given the complexity of the carbonate stratigraphy on the Barbwire Terrace, 2D profile modelling along seismic lines was a very important step in understanding what the gravity was responding to within the sedimentary section. The lineations running parallel with the Fenton Fault complex when inverted were found to be missing mass, implying that there were units that were more dense than modelled, or that denser units (such as carbonate and dolomitic formations) were thicker than first anticipated based on previous seismic mapping. The closest wells on the northern section of the Barbwire Terrace, Camelgooda 1, Nyutsia 1 and Nollamara 1 were used as constraints on the stratigraphy and its modelled densities.
Concurrently the same GD (gravity data), GDD (observed gravity gradient anomaly) and aeromagnetic datasets were used as the input for Geoproxima processing. The processing technology has been specifically developed to calculate curvatures in digital data (Dirstein et al., 2013) . Traditional methods of surface analysis assume our digital data can be treated as continuous mathematical functions. Unfortunately, this simplifying assumption means that small variations in the input (e.g. noise) can result in hi-frequency coherent artefacts embedded into the output.
Using a graphical user interface, simple SQL queries are made to the database of morphometric properties yielding both vectors and polygons. Moreover, any vector or polygon has a quantifiable shape, size, azimuthal orientation and degree of convexity or concavity ( Figure 5 and 6).
Comparison of the two methods gives an interesting correlation between an interpreter and an unbiased process designed to follow a strict set of mathematical rules. The method of picking lineations on surfaces using traditional techniques such as sun angle shading and changing colour palettes is often very time consuming. Moreover, this approach becomes visually more challenging over large areas (e.g. GDD surface) as detail is lost in the subtle tonal variations.
The result of this integrated interpretation and modelling is an improved understanding of the 3D structure, stratigraphy and tectono-sedimentary evolution of the Barbwire Terrace. New 2D seismic surveys were designed directly on the basis of the AGG data, particularly ensuring the dip lines were perpendicular to the strike of regional geology.
CONCLUSIONS
The Ungani Oilfield discovery has rejuvenated the Barbwire Terrace as a prospective terrane for hydrocarbon exploration.
The lack of seismic data in comparison to other parts of the Canning Basin (Yulleroo-Ungani and the Lennard Shelf) presents challenges to hydrocarbon explorers. By acquiring a 1 by 10km grid of Airborne Gravity Gradiometry data along the southern margin, including the Jurgurra and Barbwire Terraces, a greatly improved picture of the geology is emerging. As further seismic data is acquired and wells are drilled the information can be re-integrated into the model to better understand which stratigraphic units is producing the largest gravity response, however at present the AGG survey does provide the most comprehensive dataset available to the explorers in the basin. Its greatest advantage is being able to provide the extrapolation of geological knowledge between sparsely acquired seismic data, far more than aeromagnetics alone could provide in a basin with units that only have minor magnetic contrasts.
The new interpretation of the Barbwire Terrace illustrates it is a very complex structural terrane, which has numerous phases of carbonate build ups and structural deformation. Convex and concave features extracted from GD by GeoProxima
Convex and concave features extracted from GDD by GeoProxima
